Effect of prolactin on LH receptor in rat luteal cells.
This investigation was undertaken to determine whether prolactin might act as a luteotropic hormone in the rat by increasing the receptor for LH. Immature female rats were treated with 5 SC injections of oFSH beginning at 0900 h on day 25; luteinization was induced with a single SC injection of oLH at 1500 h on day 27. In this model, LH-receptor activity, assessed by specific binding of [125I]iodohCG to ovarian membrane fractions, increased steadily (greater than 7-fold) from day 27 to day 33; specific [125I]iodoprolactin binding rose greater than 3-fold between days 27 and 31. Serum progesterone measured at 1500 h rose from greater than 10 ng/ml on day 27 to greater than 130 ng/ml on day 34. 2-Bromo-alpha-ergocryptine (CB-154, [EC]; 35 mug) given 2 X/day beginning at the time of LH injection, blocked nocturnal increases in serum prolactin measured at 0200 h on days 29, 30, and 31, and resulted in reduced binding of [125I]iodohCG on days 31 and 33; serum progesterone was similarly reduced on days 31 and 34 in EC-treated rats. Simultaneous treatment with EC and prolactin completely reversed the effects of EC with regard to both binding of [125A]iodohCG and serum progesterone. Changes in ovarian uptake of [125I]iodohCG in vivo were similar to those of the in vitro experiments described above. EC and/or prolactin treatment did not affect binding of [125I]iodoprolactin. In summary, the data indicate that LH in the absence of prolactin can induce the formation of corpora lutea which have an increased number of prolactin receptors but which have a few LH receptors and a reduced capacity to produce progesterone. If prolactin is present during the early luteinization process, corpora lutea develop an increased capacity to bind LH and to produce progesterone. It is possible that the increase in LH-receptor and progesterone production occur as independent events both mediated by the luteotropic action of prolactin. Alternatively, LH receptor might be limiting for LH stimulation of progesterone production.